Prereplicative increase of nuclear matrix-bound DNA polymerase-alpha and primase activities in HeLa S3 cells following dilution of long-term cultures.
We investigated the association of DNA polymerase and DNA primase activity with the nuclear matrix in HeLa S3 cells diluted with fresh medium after having been cultured without any medium change for 7 days. Flow cytometric analysis demonstrated that just before dilution about 85% of the cells were in the G1 phase of the cycle, whereas 8% were in the S phase. After dilution with fresh medium, 18-22 h were required for the cell population to attain a stable distribution with respect to the cell cycle. At that time, about 38% of the cells were in the S phase. DNA polymerase and DNA primase activity associated with the nuclear matrix prepared from cells just before dilution represented about 10% of nuclear activity. As judged by [3H]-thymidine incorporation and flow cytometric analysis, an increase in the number of S-phase cells was evident at least 6 h after dilution. However, as early as 2 h after dilution into fresh medium, a striking prereplicative increase of the two activities was seen in the nuclear matrix fraction but not in cytosol or isolated nuclei. Both DNA polymerase and primase activities bound to the matrix were about 60% of nuclear activity. Overall, the nuclear matrix was the cell fraction where the highest induction (about 10-fold) of both enzymatic activities was seen at 30 h after dilution, whereas in cytosol and isolated nuclei the increase was about two- and fourfold, respectively. Typical immunofluorescent patterns given by an antibody to 5-bromodeoxyuridine were seen after dilution. These findings, which are at variance with our own previous results obtained with cell cultures synchronized by either a double thymidine block or aphidicolin exposure, strengthen the contention that DNA replication is associated with an underlying nuclear structure and demonstrate the artifacts that may be generated by procedures commonly used to synchronize cell cultures.